Physical stress and catecholamine release.
In both health and disease, noradrenaline and adrenaline concentrations in plasma increase with intensity and duration of exercise (Figure 1). These changes are only to a minor extent due to decreased catecholamine clearance (Figure 2). The increase in sympathoadrenal activity during exercise is primarily elicited by feed-forward stimulation from motor centres in the brain (Figure 3, Table 1), and by afferent impulses from working muscles (Figure 4). During continued exercise, changes in internal milieu may enhance the catecholamine response. Of particular interest from a metabolic point of view is the fact that during exercise a decrease in plasma glucose causes a relatively large increase in plasma adrenaline (Figure 5). Sympathoadrenal activity is of major importance for exercise capacity. By depressing insulin secretion, as well as by direct effects on target tissues, sympathoadrenal activity enhances mobilization of glycogen as well as triglyceride from both extra- and intramuscular depots. After training, noradrenaline responses to given absolute work loads are reduced, while responses to given relative loads, i.e. work load in percent of individual work capacity, VO2/VO2max%, are unchanged. Prolonged endurance training may increase the size and secretory capacity of the adrenal medulla (Figure 7, Table 2), an adaptation which may improve exercise capacity. Differences in catecholamine levels cannot explain the fact that physically-active individuals have a lower cardiac mortality than inactive ones.